
REGULATORY AN ALYSU 

PURPOSE 

The Department of Energy (DOE), the Enwonmental Protection Agency (EPA) and the 
Colorado Department of Pubhc Health and the Envronment (CDPHE) are currently 
reevaluatmg the Radionuchde Sod Action levels (RSALs) that wdl govern much of the 
cleanup at Rocky Fkts Among the reasons for the reevaluation are that the draft EPA 
Radmon Sites Cleanup Rule that was used as a basls for the current RSALs IS defunct 
and DOE, EPA and CDPHE are also considemg the recommendahons of the 
Rahonuchde Sod Action Level Oversight Panel regardmg its remew o f  the RSALS 

Thw paper dlscusses relevant regulatory and pdance developments and makes a proposal 
as to what should form the basls of a new RSAL T~LS analysls IS specdic to the Rocky 
Flats Enwonmental Technology Site and The Rocky Flats Cleanup Agreement (FWCA), 
signed by DOE, CDPHE and EPA m 1996, and IS not mtended to represent any agency’s 
positions with respect to other sites or other cleanup agreements 

In many mstances thls paper summarrzes or paraphrases speclfic RFCA or regulatory 
language, to (hopefully) mprove readabhty The mterested reader should refer to the 
cited authority for the speclfic text 

BACKGROUND 

In October of 1996 DOE, EPA and CDPHE estabhshed an acbon level for radionuchde 
contammahon m soils at Rocky matsb In short, An acbon level IS a numenc level that, 
when exceeded, tnggers an evaluabon, remedd achon, and/or management achon The 
radionuchde sod achon level (RSAL) IS expressed m terms of the amount of radioactmty 
per w t  mass of sod, specifically picocunes/gram (pCdg) Hamg an RSAL that IS 
protective of human health 1s a key element m p l m g  and executmg the overall cleanup 
of Rocky Flats 

When developmg the current RSAL m 1996 DOE, EPA and CDPHE used the draft 
Radiation Site Cleanup Regulation, 40 CFR 196, as the bas= for the action level 

finahzed 
trine, EPA had only announced its mtent to propose tlm regulahon, it had not been 

there was n o t h g  else m emtence resembhg a nabonal standard for radahon cleanup, 
DOE, EPA and CDPHE beheved the draft regulahon was a reasonable basls 

However, smce all three p m e s  anticipated that it would be finahzed 

40 CFR 196 stated that a radioacbvely contammated site should be cleaned up such that 
any r e m m g  contammabon would result m a radnbon dose to a member of the pubhc no 
greater than 15 miherdyear (mRerdyr) The draft rule went on to say that If msbtubonal 
controls (1 e legal controls that restrrcted Site access) were u t h e d  to meet the 15 
mRedyr h u t ,  the Site must, at a rrrrmmum, be cleaned up to levels that ensure mdiwduals 

See, “Action Levels for Radionuclides in Soils for the Rocky Flats Cleanup Agreement”, Final b 
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do not receive doses greater than 85 mRem/yr m the event the mbtuonal  controls faded 
(e g a property zoned for mdus td  use 1s later zoned for residentd use) 

15 m R e d y r  Dose to OMce Worker 

15 mRem/yr Dose to Open Space User 
85 mRem/yr Dose to Suburban Resident 

To d e t e m e  what sod action level would meet the 15/85 mRedyr reqmements of the 
draft rule, DOE, EPA and CDPHE used the generally accepted software program called 
RESRAD to calculate the amount of rahoactiwty m the sod that would result m a 15 
mRedyr or 85 mRem/yr dose to a future site user In order to make that calculabon, 
assumptions were made as to how the land wdl be used m the future The assumption as 
to the future use of a site IS one of the most unportant factors m assessmg the mk posed 
by a contammated site because a person who hves on a contarmnated site wdl have a much 
hgher dose than a person who occasionally vlslts the slte RFCA enmioned that future 
use of Rocky Flats would consst of commercdhght mdustnal acmty m the southern 
portion of the 400-acre Industrd Area that hes at the center of the Rocky Flats property 
and open space/recreational actmy rn the surroundmg Buffer Zone Usmg these land-use 
assumptions as a gulde, the p m e s  calculated the amount of contamnahon that would 
result m a 15 mRedyr dose to an office worker m a commerclitl settrng and a recreational 
open space user Smce these two future use assumphons were prdcated on the idea that 
legal controls would be put m place precludmg other types of land use, the p m e s  had to 
satlsfy the second part of the draft EPA rule that m the event those legal controls fad, 
future site users do not receive a dose m excess of 85 mRedyr It was assumed that 
there were no restncuons on the use of Rocky Flats, a subdmion slrmlar to Rock Creek 
would be constructed So the parties calculated the level of contammabon that would 
equate to an 85 mRedyr dose to a suburban resident 

562 pWg 
4,145 pCi/g 
651 pCi/g 

The calculated RSALs for these vmous scenmos are given below 

Scenario I Specific Activlty Pu-239 

To set an RSAL for the Industnal Area, the parties compared the office worker at 15 
mRedyr to the hypothetical future suburban resident at 85 mRedyr, and chose the most 
conservative value Slrmlarly, for the Buffer Zone RSAL, the open space user at 15 
mRedyr was compared to the hypothetical future suburban resldent at 85 mRem/yr T b  
1s how the current RSALs of 562 pCdg Pu-239 m the Industnal Area and 651 pCdg Pu- 
239 m the Buffer Zone were chosen 

DOE, EPA and CDPHE also estabhhed a lower tier of RSALs that would tngger a 
dfierent type of action than the “Tier 1 RSALs” dwassed above When contarmnants 
are found to exceed the Tier 1 action level, it will generally tngger an action such as 
removal or stabduation m place Exceedmg the Tier 2 value would generally tngger a less 
aggressive acuon whch may mclude “hotspot” removal, cappmg or access restncQons 
The Tier 2 RSAL, for Pu-239 IS based on a 15 mRedyr dose to a suburban resident and 

The specific acuvity given is a sum-of-the-raQos number that assumes Am-241 is present and the rauo of 
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comes out to 115 pCdg 

CHANGES IN THE REGULATORY LANDSCAPE 

Introduction 

The EPA Radlation Sites Cleanup Regulahon was never finahzed, and has been officdy 
dropped from consideration In the meantme, another nahonal regulaQon on radiation 
cleanup was finahzed as well as some EPA pohcy documents on the subject These 
developments called the regulatory bass for the current RSALs lnto question 

The RFCA parties as part of t h  rewew are considemg two pmcipal regulatory 
authonties as the bass for rewsed RSALs These are the NRC Decomsionmg Rule and 
the guidance and pohcy promulgated by the Enwonmental Protechon Agency to 
unplement the Comprehensive Enwonmental Response, Compensation and Lmbhty Act 
(CERCLA ) T h  paper revlews these sources at some length For the purposes of settmg 
an RSAL, these sources can at tunes be ambiguous Both of these sources address acbon 
levels - the level of contamnabon that trggers a remednl action - and cleanup levels, 
whch s the level of contarmnation remamng after an action has been taken The specrfic 
charge of t b  revlew 1s to consider changes to RSALs, but any dscussion of RSALs must 
also be accompamed by dscussion on how ultmate cleanup levels will be d e t e m e d  
Both sources of new regulatory gwdance address action levels and cleanup levels 
sunultaneously 

The NRC Rule 

In 1997, the NRC promulgated a cleanup regulation (commonly referred to as the 
Decomrmssiomg Rule)” whch governs the cleanup of fachties that are hcensed by the 
NRC, or by States that have had that authonty delegated to them The NRC cleanup 
regulation states that a site wdl be considered acceptable for unrestricted use If residual 
radioactiwty, dstmgulshable from background, results m a dose to the average member of 
the cntical group” no greater than 25 mRem/yr, and the residual rahoactmty has been 
reduced to levels that are as low as reasonably achevable (ALARA) The rule goes on to 
say a site wdl be considered for hcense terrmnabon under restncted conditions If 

- Residual levels associated mth restncted condihons are ALARA. 

- The hcensee has made prowsions for legally enforceable mshtuhonal controls 

- The hcensee has prowded financd assurance for control and mamtenance of the 
site 

- The hcensee has prepared a ‘License Terrmnahon Plan” and has sohcited pubhc 
comment on that plan 

‘ See, 10 CFR 20, subpart E 
li The term “criucal group” is defined in CFR 20 1003 It means the group of indmduals reasonably 
expected to receive the greatest exposure to residual actmty for any applicable set of cucumstances 
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- Residual rachoactmty at the site has been reduced so that If msotuaonal controls 
were no longer m effect, members of the pubhc wdl not receive a dose greater than 
100 rnRedyr or, under certam mcumstances, 500 mRedyr 

The NRC does not have regulatory authonty over a DOE fachty such as Rocky Flats so 
the NRC rule IS not dxectly apphcable to Rocky Flats However, the State of Colorado 
has adopted the NRC rule as a State regulahon and whde the rule 1s not apphcable to 
Rocky Flats the State has identified the rule as relevant and appropriated, and therefore, 
the substantwe promions should be used to govern the cleanup of the site EPA and 
DOE agree 

Here’s how EPA, CDPHE and DOE mterpret the decomrmssiomg rule, and mtend to 
apply the standards III the rule based upon the signdicant factors present at Rocky %ts 

Cleanup to levels that allow for unrestncted use are generally preferred to cleanups 
that result m restncted use (Please note that at Rocky Flats, use restmoons may 
nonetheless be requred for purposes other than h t m g  dose ) The rule does not 
exphcitly requlre cleanup to unrestrrcted use, but the RFCA parties beheve that an 
analysls of actions that would be needed to acheve unrestncted use IS reqwed 

To be acceptable for unrestncted use, the residual radioactiaty levels must be “as 
low as reasonably achevable 
rnRedyr Put another way, d i t  IS reasonable to acheve a level of residual 
contmatlon that results m a lower does than 25 mdhems/yr, then the rule 
reqmes the addibonal cleanup acbon 

AND m any case may not exceed 25 

A site may be cleaned up to less stnngent levels that do not allow for unrestrrcted 
use only If the requred analysls of actions to acheve unrestncted use demonstrates 
either (1) that the adduonal cleanup necessary to remove residual radioacove 
mate& to acheve a dose that does not exceed 25 mdhems per year ( a s s m g  
unrestrrcted use) would cause net pubhc or enwonmental harm, or (2) that the 
residual levels of contamuauon associated unth restncted use are ALARA 

If a site 1s cleaned up to restncted use levels, residual contammation must be 
ALARA AND m no case may exceed 25 rmlluems per year, a s s m g  the 
mstitutional controls are III place, AND may not exceed 100 &ems per year, 
assurmng the mstituhonal controls fad 

The NRC rule does proade that alternative decomrmssiomg cntena (1 e , it allows 
estabhhment of a number dlfferent from 25 mRedyear) may be estabhhed for 
“dficult sites unth umque decomrmssiomg problems” Alternauve crrtena are 
allowed only m the followmg clrcumstances 

o Residual con tmahon  IS reduced to levels that are ALARA. 

A discussion of CERCLA’s Applicable or Relevant and Appropriate Requirements is contained in 
paper by Dan Miller, Colorado Attorney General’s Office, “Response to questions presented at 
11/8/00 meeting”, dated November 16,2000. Available online at y y w  rlea IIOV, under Focus Group. 
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The person seelung the alternatwe cntem has demonstrated that it IS 
unldcely the TEDE to the average member of the crmcal group would 
exceed 1 0 0  mRedyr, and 

Durable, enforceable mstitutional controls have been mposed to rmfllflllZe 
exposures 

It IS mportant again to ernphassvz the daerence between a cleanup level as dlscussed m 
the NRC (and state) rule and the sod achon level that IS bemg developed by the RFCA 
parties Action levels are the levels of contmauon that tngger a remedial achon and 
cleanup levels are the levels of contammaon remammg after an acaon has been taken In 
order to comply with the NRC rule as an ARAFt, an analysls would be reqwed usmg the 
ALARA concept to d e t e m e  whether cleanup to unrestncted levels or to levels 
approachmg unrestncted use IS reasonably achlevable for a particular remedlal acbon 

CERCLA Guldance 

W e  EPA agrees that the Decomrmssiomg Rule IS relevant and appropmte to the 
cleanup at Rocky Flats, it beheves that the dose huts m the rule may not, m some 
cwcumstances, be sufficiently protective of human health T ~ I S  concern IS dxxussed m the 
EPA Guidance Document ‘‘Estabhhment of Cleanup Levels for CERCLA Sites mth 
Radioactive Contanmat~on,” August 1997 This document makes the followmg pomts 
relevant to the RSAL debate at Rocky Flats 

Cleanup actions at Superfund sites (such as Rocky Flats) must be protectwe of 
human health and the envlromnent and comply with apphcable or relevant and 
appropnate reqmements (ARARs) 

EPA generally defines “protectwe of human health” as a level that represents an 
excess cancer m k  to an mdmdual m the range of lo4 to loa (1 m 10,OOO to 1 m 
1,0()%000) 

Cancer mks for radioactive contammaaon should generally be estmated usmg the 
slope factor methodology put forth m the EPA m k  assessment manual (Please 
see attached memo on Radiation Risk and Dose for more information on the 
issues of slope factors and converting dose to risk.) 

EPA has d e t e m e d  that the dose h t s  m the NRC rule are generally not 
protectwe of human health The word “generally” is important here became 
each radionuclide has a different cancer slope factor so for some radionuclides 
the 12fetime cancer risk associated with a 25 mRem/Lr dose will be within the 
acceptable risk range, but for most radionuclides the nsk associated with a 25 
mRem/yr dose is outside the risk range 

U S EPA, “ksk Assessment Guidance for Superfund Volume I Human Health Evaluauon Manual (Part 
A) Interm Final,” EPA/540/1-89/002, December 1989 U S EPA, ‘Wsk Assessment Guidance for 
Superfund Volume I - Human Health Evaluauon Manual (Part B, Development of ksk-based 
Prelminary Rem&&on Goals”, EPA/540/R-92/003, December 199 1 
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The NRC Rule must be met (or waved) at sites where it has been d e t e m e d  to be 
apphcable or relevant and appropnate Cleanup at these sites will typically have to 
be more stmgent than requlred by the NRC dose hu t s  The word “typically” IS 

used for the same reason the word “generally was used in the preceding 
paragraph 

If a dose assessment IS conducted at the site, as was done at Rocky Flats in setting 
the current RSALs, 15 mRem/yr should generally be the maxllllwn dose h u t  for 
humans This dose h u t  equates to approxrmately 3 x lo4 (3 M 10,000) Meme 
mk (Please see attachment 1 for discussion of how the value 3 x lo4 was 
calculated) 

Despite these concerns, EPA expects that NRC’s unplementaQon of the 
decomsionmg rule will result 111 cleanups w i t h  the Superfund mk range at the 
vast majonty of NRC regulated sites 

WHERE WITHIN THE RISK RANGE (Should a Cleanup Level Fall)? 

There IS a lot of room for dlscussion when a range covers two orders of magmtude as the 
acceptable nsk range does EPA regulahons and pohcies mdicate that cleanups whch 
result 111 site nsks bemg reduced to levels anywhere w i t h  the range are acceptable The 
National Oil and Hazardous Substances Pollunon Contmgency Plan (NCP) says the loa 
nsk level will be used as the pomt of departure for determmng remediation goals for 
alternahves when ARARs are not avadable The EPA OSWER Dlrectlve 9355 0-30, Role 
of the Baselme b k  Assessment m Superfund Remedy Selection Dec~~ions, states that 
where the cumulative carcmogemc site nsk to an mdiwdual based on the reasonable 
maxzmum exposure for both current and future land use IS less than lo4 and the non- 
carcmogemc hazard quotient IS less than 1, acbon IS generally not warranted unless there 
are adverse enwonmental lmpacts This mdicates that cleanup that reduces site mks to a 
level of 10“ IS perfectly acceptable On the other hand, the same drective says once a 
declsion has been made to take an action, the Agency has expressed a preference for 
cleanups achevmg the more protective end of the range (1 e loe6) In other words, If you 
are conductmg an action to address a site mk greater than lo4, explore opuons for 
reducmg the nsk well beyond lo4 Thls idea IS consstent unth the concept of “As Low 
As Reasonably Achevable” (ALARA) whch says that all reasonable efforts should be 
made to reduce potenbal exposure to radiahon even If the regulatory safety h u t  IS already 
bemg met 

When choosmg a remedy and the nsk level that remedy will acheve, EPA considers the 
CERCLA balancmg cntena (short-term effectiveness, long-term effectweness and 
permanence, reducuon of tomcity, mobihty or volume through treatment, 
mplementabhty, and cost), and the moddjmg cntena (commumty acceptance, and state 
acceptance)” Obmously, cost and mplementabhty are two factors that generally tend to 
push remedies toward the less stmgent end of the mk range The effect of the other 

See, 40 CFR 300 430(e) 
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factors may change from one case to another 

LAND USE AND INSTITUTIONAL CONTROLS 

As dlscussed prewously, the assumptions made as to how Rocky Flats will be used m the 
future are very mportant considerations m the calculauon of an RSAL The current 
RSALs were developed under the assumption that the southern pomon of the Industml 
Area would see commerclal reuse whde the surroundmg Buffer Zone supported open 
space recreaQon When DOE, EPA and CDPHE were negoaatmg FWCA back m 1995, 
these two future use scenmos seemed the most likely At that m e ,  there was a 
sigmficant level of support m the surroundmg commumties for these two scenarios So the 
parties wrote them mto the agreement The Agencies, m drafting the RFCA, also 
designated certm parts of the Industnal Area as “restncted open space,” although the 
Agreement doesn’t really dscuss the mphcahons of that designabon Now that Senator 
Allard and Congressman Udal have mtroduced leglslabon that would turn Rocky Flats 
mto a wddhfe refuge, it appears a wddhfe refuge worker may be the person most dlrectly 
mpacted by residual contammation at Rocky Flats If the future land use assumptions 
change, it would probably reqwre a remion of the RFCA. 

Malung declsions on the degree of cleanup based upon the anticipated future land use IS 
conslstent with EPA regulations and pohcy The preamble to the Naoonal Contmgency 
Plan (NCP)f states that the EPA wdl consider future land use as residentd m many cases 
In general, residentml areas should be assumed to remm residentml, and undeveloped 
areas can be assumed to be residential III the future unless the sites are m areas where 
residential land use 1s unreasonable The NCP goes on to say “the assumpuon of future 
residential land use may not be Justdiable If the probabhty that the site will support 
residential use m the future 1s small ” The EPA gwdance document “Land Use m the 
CERCLA Remedy Selecbon Process,” May 25, 1995, says that m general, objectives 
should be developed that would acheve cleanup levels associated with the reasonably 
antmpated future land use over as much of the site as possible Thss guldance was 
wntten, at least partly, m response to cnticlsm that EPA was too often assurmng that 
future use of a contammated site would be residentd Many contammated sites bemg 
addressed III the Superfund program were mdus td  sites m large mdus td  areas that had 
httle potential for residential redevelopment So it was often argued that it was not cost 
effective for those sites to be cleaned up to a degree that would support residentlal use 

The NRC Decomrmssiomg Rule does not ducuss developmg a cleanup level conslstent 
with the anticipated future land use rn the same way that EPA guldance does However, 
the defimtion of the average member of the “cnt~cal group”, to whch the dose rate 
standard apphes, refers to the “apphcable set of clrcumstances” that leads to the dose 
Such cxcumstances mclude the antmpated future land use. The Preamble to the 
D e c o m s i o m g  Rule mdicates that a rural farmer future use scenmo could be an 
“apphcable set of cxcumstances” to calculate unrestncted use levels for an average 
member of the cntical group m an unrestncted use s c e m o  The Rule says cleanup levels 

Suggest putting in citation 
March 2001 F T N L  7 

. -  



that allow unrestncted use are generally preferable to levels that reqwre restncted use 
DOE agrees that unrestncted use IS preferable, but beheves the clear mtent of the rule to 
allow restncted use must be acknowledged and those promions be mplemented as 
appropnate 

If the amount of residual contanmmon at a site precludes unrestrrcted use m the future, 
lnstitutional controls (legal controls) must be put m place to assure that the anticipated 
land use doesn’t change to an mappropmte one (e g residenod development of property 
slated to be mdustrral) When RFCA was signed, DOE, EPA and CDPHE assumed that 
controls would be u t h e d  to h t  future actiwbes on site to commeraal reuse of the 
mdus td  area and recreauonal use of the Buffer Zone Conmued Federal ownershp was 
one of the controls contemplated for malung that assurance Designation as a NaQonal 
Wddhfe Refuge would assure Federal Ownershp mto the foreseeable future and would 
effectively h t  the type of amvibes that could occur on site 

The draft EPA Radnbon Sites Cleanup rule anticipated the potentd fadure of msbtubonal 
controls when it sad If mstituoonal controls were u&ed to meet the 15 &em& h u t ,  
the site must be cleaned up to levels that ensure mdiwduals are not exposed to doses 
greater than 85 mRedyr m the event of mstitutional control fdure The 
Decomrmssiomg Rule addresses the possible fadure of msotutional controls m a manner 
s d a r  to the draft EPA rule It says that a site wdl be considered for hcense termmation 
under restncted condibons lf, m addition to other condmons, residual radioactmty at the 
site has been reduced so that Ifmsbtubonal controls were no longer m effect, members of 
the pubhc wdl not receive a dose greater than 100 mRedyr or, under certam 
cmumstances, 500 mRedyr The anticipaaon of failure IS not requed under the 
Superfbnd law or any of pa’s pohcy documents Instead, the possibhty that msotuoonal 
controls can fail IS addressed through the requn-ement that five year rewews be conducted 
at any site where contammabon IS left at levels that don’t allow for unrestncted use Such 
rewews should analyze the mplementafion and effectiveness of mstitubonal controls with 
the same degree of care as other parts of the remedy EPA also beheves emphasls must be 
placed on startmg out with a good sef of controls as dlscussed m the new gudance 
“Institubonal Controls A Site Manager’s Guide to Identdjmg, Evaluatmg and Selecmg 
Institutional Controls at Superfund and RCRA Corrective Acbon Cleanups,” EPA, 
September 2000 

It should be noted that neither DOE, CDPHE nor EPA currently enmion a cleanup at 
Rocky flats that would result m totally unrestncted use of the entlre site Even fi cleanup 
of contammated sod could be performed to a level that would allow for unrestncted use of 
the 6,000 plus acres, certam features would remam that would mandate mtituonal 
controls These features mclude mumcipal waste landfills that d be capped and left m 
place, a cap over the former solar evaporatson ponds, at least three passive ground water 
treatment systems, contammated ground water plumes and some number of detention 
ponds or other engmeered controls for surface water 

mNAL 8 March 2001 
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AS LOW AS REASONABLY ACHIEVABLE (ALARAY 

The concept of ALARA has been around for many years m the worlds of nuclear power 
and nuclear weapons Untd recently it was pmarily apphed m the context of worker 
protechon It was employed m the p l m g  of work and, as the name would Imply, was 
an attempt to reduce radBtion exposure as much as possible, considemg factors such as 
the specfic cxcumstances necessitatmg the exposure and the resources avadable. An 
example of the ALARA concept would be a nuclear power plant worker who needs to 
complete a task m an area near the fuel rod assembly An analys1s of the situauon could 
deterrmne that given the level of radioactimty measured m the area and the length of tme 
necessary for the worker to complete the task, the dose to the worker from p e r f o m g  the 
task would be well below the occupaoonal h t  The ALAFU analysls would ask the 
question “what addihonal steps can be taken to further reduce the projected dose?” For 
example 

Is there protective clothmg, beyond what 1s currently m use, that would reduce the 
worker’s dose? 

Could the work be sequenced dfierently to allow the task to be completed 
qucker? 

Could sheldmg (lead bncks) be placed between the worker and the fuel rod 
assembly thereby reducmg exposure? 

Does the worker have the best tools for the J O ~ ?  

Only m recent years has the concept of ALARA been used m assocmon with 
enwonmental restoration The D e c o m s i o m g  Rule says a site wdl be considered 
acceptable for unrestncted use, If radioactimty results m a dose no greater than 25 
mRem/yr, and the ra&oacbmty has been reduced to levels that are as low as reasonably 
achevable (ALARA) Thus, m addition to meetmg the rrrrmmulll cleanup level, all 
reasonable steps should be taken to reduce the contamnabon level even further In 
practice thls would mean that m the design of a partmlar cleanup project, DOE would 
evaluate additional measures amed at reducmg the contammation levels beyond that called 
for by the RSAL Additional measures could mclude excavation of areas where the 
contammation 1s below the RSAL Such an evaluahon could conclude that for a relamely 
small mcrease rn cost and tune they could remove sigdicant amounts of addiuonal 
contammation 

Of course a key challenge m applymg the ALARA process 1s it’s mherently subjectwe 
nature, what seems reasonably achevable to one may not to another An ALARA analysls 
wdl have to take a number of mues mto considerahon 

How much dose could be avoided by domg work beyond that reqwred to meet the 

‘” The regulatory definiQon of ALARA is found in 10 CFR 20 1003 
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How much would the additional work cost? 

Is it techcally feasible? 

What are the mks to workers and to the pubhc of p e r f o m g  additional work? 

Wdl natural resourceshabitat be affected? 

What are the offsite mks associated with addihonal work (e g mk from 
transportation, mks at the dBposal fachty) 

The rules as to when you do addihonal work 111 accordance mth ALARA are not hard and 
fast The NRC Draft Regulatory Gulde DG-4006, "Demonstratmg Compliance mth the 
Radiological Cntem for License Detemat~on," does contm formulas for use m 
ALARA analyses These formulas try to quantdy the benefits of addiQonal cleanup work 
by assigmng a monetary amount to a umt of averted dose (e g the benefit of avoidmg a 
dose of 1 Rem 1s given a value of  $2,000) The benefits are then compared to the cost of 
conductmg cleanup beyond that necessary to comply with the dose standard The NRC 
gwdance on ALARA says that, based on NRC's analysls, addihonal sod cleanup wdl 
generally not be cost effective If the cleanup already meets the goal of 25 mRem/yr to an 
unrestncted land use scenmo 

The concept of AJARA IS consstent wth the WCA Vmon wbch states where possible, 
the site wdl be cleaned up to the m m u m  extent feasible 

PROPOSED FRAMEWORK FOR RSALS AND CLEANUP DECISIONS 

With respect to the regulatory foundahon upon whch an RSAL wdl be constructed the 
key factors are acceptable dose and/or acceptable level of mk, future land use 
assumptions and ALARA 

Acceptable dose and/or acceptable risk. 

As prevlously dscussed, the D e c o m s i o m g  Rule IS one of the key reqwements that 
wdl govern the cleanup at Rocky Flats So at a rmtlynum the cleanup wdl have to reduce 
the con tmahon  to meet the dose hu t s  m the Rule Dose assessments wdl be performed 
to calculate an RSAL that meet the 25 mRedyr dose h u t  to a future user Gmen the 
concern that the 25 mRedyr dose h t  may not be protective of human health, at least for 
some radionuchdes, the DOE, EPA and CDPHE wdl also calculate RSALs based on mk, 
and choose the more conservame value between dose and mk So the only way the 
RSAL wdl be based on the 25 mRedyr dose would be If the mk associated with the dose 
fell w i t h  the m k  range DOE, CDPHE and EPA are considemg the idea of choosmg a 
speclfc value w i t h  the m k  range upon whch to base a RSAL However, smce we are 
not prepared at t h  tnne to choose a speclfic value, the Agencies wdl calculate levels of 
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residual contammahon correspondmg to the m k  levels of lo4, lo-' and lo4 

ALARA 

In accordance wth the d e c o m s i o m g  rule, an ALARA analys~~ wrll be reqwed for 
each cleanup project Thls analysls will be performed at the tlme the tune the project IS 
bemg designed, when all the necessary charactemahon data and htoncal mformabon has 
been compded DOE wdl develop a detded protocol for how these analyses wdl be 
conducted, m consultauon wrth CDPHE, EPA, Local Commmties and the Pubhc, whch 
wdl outhe factors to be considered and how those factors wdl be weighted m the final 
analysls T ~ L S  process for determmmg ALARA wdl mcorporate CERCLA balancmg and 
modlfylng cntem dlscussed earher. The ALARA analysls wdl be part of the regulatory 
declsion document for each cleanup project The results of the analysls and the proposed 
action based upon the considerauon of the analysls are subject to the normal declsion 
document rewew and regulatory approval process Tlus mcludes consideration o f  any 
pubhc rewew comments 

Future Land Use Assumptions 

The D e c o m s i o m g  Rule states that a site may be released for unrestncted use If 
residual radioactiqty that 1s dlstmgulshable from background IS ALARA, and would not 
result m a dose m excess of 25 mRedyr to a future user ~fl an unrestncted scenmo The 
Rule says a site may be cleaned up to a less stmgent level If the party p e r f o m g  the 
cleanup can demonstrate either (1) the additional cleanup necessary to qualify for an 
unrestricted release would cause net pubhc or enwonmental harm, or (2) the 
contammabon levels associated with restncted use are ALARA. Thus, the RFCA P m e s  
wdl consider both restncted and unrestncted scenmos m the development of RSAL and 
cleanup levels The RFCA parties have chosen eight scenanos to be evaluated as shown m 
the table below 

The table wdl be completed and dlstnbuted as part of the task 3 report and wdl h t  a 
specdic acbwty m pCdg for each scenmo and associated dosehsk level The table wdl be 
used to choose an RSAL, based on an anticipated future user, and to d e t e m e  the level 
that represents an unrestncted future land use scenmo In addition, the table may be a 
useful tool m gwdmg stewardshp and post-closure stewardshp dlscussions and 
declsions 

-- II 
RSAL TABLE FOR SELECTED SCENARIOS, DOSE AND RISK 
Land Use Scenanos 25 mRedyr bfetune Izlsk40-4 kfetune hsk= 10-5 hfetune fisk= 10-6 
Restncted 
Open Space User - Adult 

Open Space User - Child _-__-__-_--_-__-____ -_______---------- --_--_-_--_--_-_-- 
Office Worker 

" The RFCA Part~es have not had substantwe dwussions on the value of remning the exisung two-Uered 
system for RSALs, but we may wish to &scuss the issue at a future Focus Group meeung 
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Wildlife Refuge Worker 
Unrestncted Scenanos 

Suburban Resident - Adult 
Suburban Resident - Child 

Resident Rancher - Adult 
Resident Rancher - Child 

The values for this table wlll be calculated and dlstnibuted as part of the Task 3 Report 

The open space user scenmo was chosen because it IS currently contemplated 111 the 
RFCA, and it IS qulte possibible that members of the pubhc would use the Site for open- 
space recreation should the site be designated a Nahonal Wddbfe Refuge The Office 
Worker scenano was selected because it too IS currently contemplated m the RFCA, 
however at t h  tune commercml reuse of the site does not appear hkely Wildhfe refuge 
worker was chosen because t h  IS the reasonably anticipated future user We chose the 
suburban resident because we beheve t h  IS the land use that would most lkely occur rf 
the site were opened up for unrestrrcted use Fmally, the resident rancher scenmo was 
chosen so the values calculated could be compared a g m t  those calculated by RAC 
DOE, CDPHE and EPA do not beheve the resident rancher scenmo IS &ely as long as 
the Front Range IS a thnvmg metropohtan area 

Proposal for the RSAL and Cleanup Decisions 

We propose that the RSAL be based on the reasonably anticipated land user, the refuge 
worker The RSAL wdl be used to d e t e m e  where cleanup achons vdl be taken at 
Rocky Flats Once an action has been d e t e m e d  to be necessary (1 e contammahon IS 

present m excess of the RSAL), the alternahves analysis, mcludmg apphcahon of the 
ALARA process, for that action wdl mclude cleanup to a level that supports unrestncted 
use, the suburban resident scenmo In other words, for each area of the site where 
contammation exceeds the RSAL, DOE wdl perform an evaluahon to d e t e m e  what 
level of contammation removal IS reasonably achevable W e  we have senous doubts 
that the entlre site can be cleaned to unrestncted use, it IS certam that such a level can be 
acheved for many of the contmated  areas at Rocky Flats The first ALAFL4 analysls 
wlll occur ~tl conjunction with planmg for the 903 pad remedml action and will give 
careful considerabon to the mue of surface water protechon 

SUBSURFACE RSALS AND SURFACE WATER PROTECTION 

The RSAL we plan to develop usmg the framework above IS meant to be protectwe of the 
anticipated future user and wdl only be used to address surface contammahon 
Calculations as to what an appropnate RSAL for bund  contammahon m the Industnal 
Area will be performed at a later tune when more IS known about the nature and extent of 
such contammation, and the possible routes of exposure Furthermore, the proposed 
RSAL IS not meant to be protechve of the surface water standards Meetmg the RSAL 
wdl m no way guarantee that the surface water standard won’t be vlolated DOE IS 

obhgated under the RCA to meet the surface water standard, and wdl have to take the 
necessary steps to do so ’ I k s  could mclude excavation of contammation to levels below 
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the RSAL, re-contourmg of areas m and around the mdustml area, stabhzaoon measures 
or the construction of engmeered controls Attachment 2 dustrates many of the factors to 
be considered m decmons made for the protection of surface water standards 
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